Insulin-induced attenuation of noradrenaline-mediated vasoconstriction in resistance arteries from Wistar rats is nitric oxide dependent.
1. We studied the mechanism of insulin-mediated attenuation of noradrenaline-induced vasoconstriction in mesenteric resistance arteries (approximately 210 microns diameter) from 10-week-old male Wistar rats (n = 10; weight 321 +/- 11 g). Exposure to physiological concentrations of insulin (50 m-units/l) significantly blunted the contractile response to noradrenaline over the concentration range 3 x 10(-6) to 3 x 10(-5) mol/l (16 vessels; 13.1 +/- 4.3% reduction in maximum tension at 3 x 10(-5) mol/l noradrenaline; P < 0.01 versus no insulin). 2. This effect of insulin was prevented by the nitric oxide synthase inhibitor NG-nitro-L-arginine methyl ester (10(-4) mol/l; 16 vessels; 3.3 +/- 9.1% reduction in maximum tension; P = 0.8 versus no insulin). There was no evidence of fatigue in four noradrenaline dose-response curves for 16 control vessels in the absence of insulin and NG-nitro-L-arginine methyl ester (P = 0.8; first versus second dose-response curve). With L-arginine present in the incubation medium, insulin again attenuated the noradrenaline-induced vasoconstriction (10.7 +/- 3.2% reduction in tension; P = 0.02 versus L-arginine and no insulin; P = not significant versus insulin and no L-arginine). 3. Endothelium-dependent relaxation was initially confirmed in all vessels by demonstrating normal acetylcholine- (5.4 x 10(-7) to 1.1 x 10(-4) mol/l) induced vasodilatation in vessels preconstricted with noradrenaline (6 x 10(-6) mol/l) in the absence of NG-nitro-L-arginine methyl ester, L-arginine and insulin (P = not significant between the different groups of vessels). 4. We conclude that insulin attenuates noradrenaline-induced vasoconstriction in resistance arteries by stimulation of nitric oxide release. Abnormal insulin-stimulated nitric oxide release could be of relevance in the pathogenesis of hypertension and diabetic microvascular disease.